ON TIHE LOWER DEVONIC AND ONTARIC FORMATIONS
OF MARYLAND

By CHARLES SCHUCHERT,

Assistunt Curator, Division of Ntratigraphic Paleontology.

Cumberland, Maryland, has long been fumous for its Orviskany fos-
sils, which were first hrought to the attention of paleontologists hy
Myr. Wilham Andrews. and deseribed by Hall in the third volume of
the Paleontology of New York. The Helderbergian fossils are more
dificult to secure, and these ** Medals of Creation™ hecome more and
more rare as one proceeds downward in the section. It is for this
reason, as well as for the great amount of folding and sometimes of
erumpling to which the formations have heen subjected, that the per-
fect succession of the Ontaric “ and Lower Devonie rocks of Maryland
has so long remained in obscurity.  In a general way that succession
has been known for many vears. but as late as 1897 the term Lewis-
town formation was used to cover the equivalents of the New York,
Niagara, Salina, and Lower Helderberg. Mr. Robert . Gordon
began to collect fossils about Cumberland in 1394, and throungh him,
in the autumn of 18399, my own interest in this locality hecame so
great that since then we have together gone over the sections five
times. In the main our studies have heen confined to the Helderherg-
ian and Oriskanian deposits, though we have investigated the lower
formations often enough to learn that the composite section (p. 422)
is essentially correct. In regard to the lower beds of the Ontaric
heve discussed use has been made of the work of the Maryland
Geological Survey, by R. B. Rowe and C. C. O'Harra.

In this connection, I desire to express my indebtedness to Mr. Gor-
don, whose detailed knowledge of the formations around Cumberland,

«The Ameru‘m E'(]Ul\‘tlellt for Upper Silurian.  For definition of this and the
Lower Devounie terms here used see Clarke and Schuchert, Seience, December 15,
18499, pp 874-78.
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and whose aid .nul interest in my work lm\'v greatly incre: ls(-d the value
of the present paper.  The work of the local collectors of Cumberland,
Messrs. Frank Hartley. George M. Perdew. and G. M. Roeder, has
also been of mueh benetfit. These united efforts have resulted in
nunearthing many new species and new faunule in which the Cystidea
form an important part.  The best material in the collections has been
deposited in the United States National Museum, and will serve as
the hasis for a monograph of the Ontaric and Lower Devonic fossils
of Marvland, now in preparation for the Geological Survey of that
State. under the direction of Dr. W. B. Clark.

Crmberland Basin.—The Ontarie and Devonie deposits, from the
Juniata to the close of the Oriskany. were laid down in an Appalachian
trough. which Ulrich and Schuchert  have termed the Cumberland
Basin.  Thix basin was hounded on the west by the Helderbergian
barrier. which existed possibly from Clinton. but certainly from
Niagaran time, and extended from the region of Cayuga ILake, New
York, southwestward to west of Altoona, Peunsylvania, through west-
ernmost Maryland, central West Virginia, into eastern Tennessee.  To
the east of this barrier and about parallel with it was the Appalachian
Vaulley fold. - Between these Jay the Cumberlind Basin. which steadily
subsided from early Ontarie time to the close of the Orviskantan.  The
arca of greatest subsidence was in central Pennsylvania (Lewistown),
since here occurs the greatest thickness for nearvly all the formations,
To the north and south the formations pinch out. but during Helder-
bergian time a transgression sets in which first attains the Mohawk
River in New York and subsequently spreads as far south as Hancoclk
County, Tennessee. During the Beeraft of Helderbergian time. in the
western area of the Camberland Basin, throughont West Virginia,
Maryland, and =outhern Pennsvlvania, little deposition took place. hut
about 60 miles east conditions were normal and here ocenr faunas of
Beeraft time.  This sea spread north to the Mohawk River, but south
of Covington, Virginia, it had no great extent. In the western area
the Lower Oriskany black chert rests conformably upon, but sharply
separated from. the late New Scotland shale zone.  In the castern area
nothing as yet has been found comparable with the Lower Oriskany
of the Cumberland region. and it may be that no deposits of this time
were there laid down.  During Upper Oriskany time sedimentation was
again general and continued until the close of the Maryland Oriskanian.
Then a land condition prevailed in this hasin sonth of middle Pennsyl-
-amia, thronghout Esopus and Onondaga time.  To the north of middle
Pennsylmniu. however, the Oriskanian sea continued, and finally, in
late Oriskanian time (Decewyille), the Atlantic fauna Spl‘(‘.l(l by way
of the Mohawk dupuw\lon into the \[1s~1.~s1ppl.m province. The

a Ixepmt of the New \ux]\ \tatu Paleontologist, 1901 [1902], pp. ()4/—bo"
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l\lls\lb\lppldl] \[lddle Dovomv transgression did not attain its greatest
extent until Mareellus time, when it evossed the Telderhergian barrvier
and completely invaded the Camberland Basin as far cast as the Appa-
lachian Valley fold. Then the Atlantic fauna again =pread into the
Marcellus sea of the ] [l\\l'«lppl m province.

Joniata, Tuscarora. and Niagaran deposits of Coumberland Disin.
In the present paper the lower members of the Ontarie will not he
further deseribed than to mention that the formations heneath the

Salina have a united thickness of 1,934 feet.  More detail ix given in
the composite section (pp. 423—4).  The fauna from these formations
is at present a small one, and outside of ‘{)’f/l/w/)/n/r/(\' harluniy Aty
petienlaris.and Leptaena rhomboidal /s, all the species appear to he new.
While these formations have the position of the New York Medina,
Clinton. Rochester. Lockport, and Guelph, they are not all to be
called by these names, beeause, in the absence of characteristic species,
the fanunas indicate that the Marvland Niagaran deposits belong to
another sea province. The conspicuous llie element of these sedi-
ments is represented by a few species of Ostracoda, which are at
times so wonderfully prolific as to make up. in large part. limestone

bands 2 to 4 inches thick. These forms appear in the so-called Clin-
ton. attain greater development in the thin limestone hands of the fol-
lowing formation. and in the Salina are the essential fossils, where the
smull Ostracoda are joined by lavge Leperditia.  'The other fossils of
the lower formations are a few species of brachiopods of the genera
Rlynchonela and Rhynchospira; sometimes quite prolific. and of the
trilobites (z(f/hmzﬂ Dalimanites, and  Lowmalonotus.  This  faunal
development ix wholly unlike that of the Niagaran of the interior
United States, and is known to be restricted to the Appalachian
region from southeln Virginia north into New York.  For this
area note the absence of the following fossils characteristic of the
New York Niagaran: Spirifer vadiatus, S. niagarensis, S. crisprs, S.
sulcatus. Pentamerus oblongus, Caryocrinus, Llcalyptocrinns, cte.
These facts show that the Maryland faunas were probably de nwd
from the cast or the Atlantic during Siluric time. and that this sc
then had no communication with the one farther west, which \V:llcott
has called the Mississippian sea.”

Salina formation.—Ten miles southwest of Cumberland. along the
line of the Baltimore and Ohio Railroad, and a little west of the sta-
tion of Pinto. Maryland, there is a splendid section of Salina rocls,
Every foot of the 1,125 feet in the vertical beds of this formation,
which is described in detail in the composite section, can here be
studied. The Niagaran deposits are seen to pass without apparent
break into the Salma. but no part of its fauna is found higher up.

@ Proc. Anmer. Assoc. Ad\‘. Nei., XLII, June, 1894, pp. 129-169.
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unless it be a few of the Ostracoda which remain undetermined.  The
fower 400 feet of the Salina formation are characterized by Ostracoda,
particularly the lowest 130 feet, or the cement beds, where these small
crustaceans are often present in considerable numbers.  Not a frag-
ment of Zurypterus has heen seeured here. '

The next 285 feet introduce a very meager tauna. a small Weristella
predominating and becoming the common fossil in the higher heds.
Here also has been found a single plate of the fish Zuleeaspis hitrun-
cata.  Just above, or about 700 fect above the base of the formation,
there ix a well-marked, hut thin, fossiliferous zone, having small 22/ yn-
chondlla lamellata in abundance, o Rhynechospira vecalling 2. globosa,
a swmall Jeristella, Orthothetes, new speeies; Mupehisonio, a small
Modiolopsis-like bivalve, and, ravely., Zentuculites yyracanthus.  Above
this horizon for nearly 425 feet no fossils other than the small epds-
tlli hive been found.  Then a prolific fauna indicating the Manlius
formation rapidly makes its appearance,

The Salina formation of Maryland is a continuous series of deposits,
and appears to be the equivalent not only of all the Salina and Water-
linie of New York, but also includes the hiatus between the Waterlime
beds with Zwrypterus and the - Bull Head™ rock of western New
York correlated with the Manlius.  In eastern New York the whole
of the Salina lies beneath the ** Corralline limestone ™ of the Sehoharie
seetion. yet some of the diagnostic fossils of this zone occur in Mary-
land at the base of the next. or Manlius, formation ax here defined.
In New Jersey it appears that all of Weller's = Decker Ferry forma-
tion.” from what he calls the - Bossardville limestone.” up to the

e

*Coralline limestone™ hed of his " Rhynchonella Tamellata zone,”
representing a thickness of 42 feet, ineludes the horizon either of our
bed ¢ of the Salina formation, or part of this zone and our 47 of the
Manlius. It seems hardly probable that all of Weller's Decker Ferry
15 50 young as the base of the Marvland Manlins, for if it were one
would expect to find some of the cystids, expecially Sphirocystites. the
leading fossil of the lower Manlius.  In any event this formation is
either transitional to or lies partly in onr hasal member of the Man-
lins.  This correlation is further supported by a study of a number
of seetions extending from southern Pennsylvania into New Jersey,
and thenee to the type locality of Schoharie, New York. These sec-
tions will be published elsewhere.

The Salina of Maryland is continuous with that of Pennsylvania,
where it attains a thickness of 1,600 feet in Perry County.  Parts of it
have received various names, as Bloomshurg red shale, Bridgeport
sandstone (= Lower Salina), and Bloomfield or Landishurg sandstone
(= Middle Salina).  In Pennsylvania, as in Maryland, the formation is
devoid of Furypterus (except at Selinsgrove Junction, where were
found a few thoracic segments). but it abounds in large ZLeperditiv
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and, ravely. in Slweaspis. The Pennsylvania Salina unites the deposits
of New York with those of Maryland and the Virginias.

Manlius formation.—This formation has in Maryland a thickness of
about 110 feet and consists, as a rule, of thin-hedded. impure limestones,
which in the lower third are more shale than limestone. It should he
said in this connection that there is no natoral line or lithologic differ-
ence hy which the Manlius can be separated from the Salina below or
from the Cocymans above. The sequence of deposition is here con-
tinnons, and there was no marked physical event in the Cumberland
Basin to cause a change in the lithology at this time.  Our line of sep-
aration is therefore somewhat arbitrary, and is based on the first
abundant occurrence of fossils of the type of the New York Manlius,
a eriterion of unequal value in different places.  The ecarly abundance
of life in this horizon reculls the ** Coralline lhmestone™ fauna of New
York, and it soon is blended with the Bryozoa and eystid fauna found
a little higher in the lower third of the Manlins.

At Pinto, Maryland, near the hase of the Manlius, occurs a great
abundance of (ladopora rectidl/neata Simpson, one of the guiding fos-
sils for these beds. [t is also found at Cash Valley, near Cumberland,
at about the same zone, where oceasionally are obtained . lcerrulario(?)
ineequalis Hall, Ialysites, and Chonetes jerseyensis, three of the leading
fossils of the ** Coralline limestone ™ of Schoharie, New York. At this
locality Spirifer octocostatus, Nucleospira cf. ventricosa. and Rhyncho-
nelle approaching 2. canpbellane are likewise found.

Near the middle of the Manlins there is a zone of hard, massive,
dark blue liinestone, well shown near the Market street hridge, in the
city of Cumberland. It was from this place and horizon that Mr.
Andrews colleeted some of his ** Lower Helderberg™ fossils, which
were deseribed as such by Hall.  They arve Merista typa, M. cainnra,
Spirifer modestus, S. octocostatus, and Strophonella geniculata.  None
of these species are known to ocenr outside of the Manlins, and they
must therefore be eliminated from the Helderbergian as now restrieted.
which begins with the next formation or Coeymans.  The exact locality
of the type specimen of Spharocystites nult{fusciatus is not known,
but it could have been found only in the Manlius horizon about
Camberland.

In the ballast quarries of the Baltimore and Ohio Railroad. near
Keyser, West Virginia,” may be seen to good advantage an extended
section not only of the Manlius and ahont 100 feet of the Salina, but
also of the entire C'oevmans and New Scotland formations.  The
lowest zone (47) does not yield the corals of the > Coralline™ horizon,

@1t is reported that thisx railroad had spent upward of $2,000,000 in this quarry
during the past three years. The great amount of work thus represented has made
it possible to gather a rew and unique Manlius fauna.

Proc. N. M. vol. xxvi—02 29
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bt tlw hm(hmpnd\ associated \\1111 tlmm .md nwntlonod above,

oceur here.

Zone 4d iz the most interesting faunally, and is marked by a great
abundance of the cystid Npharocystites wultifusciatus,  Associated
with this species. but as a rule far less abundant, ocenr ten new
species of cystids, several new erinoids, Spirifer modestus and S, va-
s in profusion, Rhyuchotrema Sormosa, and many other forns.
Immediately above (4¢) occur numerous fine specimens of that little-
understood fossil Cwmiarocrinus; also Calyinene camerate and Tenta-
culites gyracanthns. Then comes a zone with anew form of (/ypidula
near (7. galeata.

The Manlins may also be studied to advantage at the Devil's Back
Bone near Cumberland. At this point the formation is less shaly,
with more pure dark blue limestone, and the fauna is somewhat
different  because the fossils are derived from slightly ditferent
horizons than at the Keyser quarries.  For the sake of completeness
the Manlins part of the section is here given:

D. B. B. «. Thin-bedded shaly limestone abounding in Bryozoa of the genera
Fenestella, Polypora, Ptilodictya, Orthopora, Drymotriypa, Stictoporina, Batostomella,
and Lioclema; also Ovthothetes deformis, Rhynchotrema formosa, and very rarely
Sphaerocystites mnltifuseiains © oo oo oo o e aaaaeaaaan 32 feet.

D. B. B. 4. Massive hard dark blue limestone, the upper 7 feet abounding in a
new form of Gypidula.  Just below this horizon are foand Merista typa, Spivifer
modestus, S. vanvrend, Strophonella  geniculata, Orthothetes deformis, and rarely
Tentaenlides gyracanthus. - oo oo aaaaceaaan- 26 feet.

D. B. B.e.  Thin-bedded limestone with slender Bryozoa of the genus Orthopora and
rarely @ Camarocrinis .o ..o e 32 feet.
About 20 fect more of the beds below are regarded as Manlius.

From this it is scen that the faunule of the Manlius are not constant
even within so small an area ax 25 miles around Cumberland.  For
instance, at Keyser. West Virginia. the lower third swarms with cys-
tids, while clsewhere these fossils are very rave. At the Devil’s Back
Bone there is a hed 7 feet thick abounding in a Gypidula of small
size. At Keyser this form is found higher up and has inereased in
size, while near Pinto it is found still hwhvr and has developed into
the almost typical Gypidula galeat of tll(‘- Coeymans.  As a rule
Stromatopora does not develop abundantly in the Manlins, and yet
near Hyndman, Pennsylvania. just over the Marviand line, there is a
bed 5 feet thick composed of this form (see section on p. 419).  Gén-
erally. however, most of the fossils occur in a restricted zone, and the
difference in the fannule ix probably due to the greater local develop-
ment of eertain groups, as the Cystidea. Brachiopoda, Bryozoa, and,
more ravely, Stromatopora.

Cocynuens limestone.—This formation throughout Maryland is fairly
constant in its lithologic aspect. being a purer, heavier hedded, and
tougher limestone than the Manlins. Faunally it is, as a rule, easily
recognized by the Stromatopora heds, which weather out as carly or
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nodular masses.  In the vicinity of Cumberland there ave two S2omo-
topora beds, fairly constant in theiv position, hut at Keyvser. West
Virginia, they ave nearly obsolete.  On the other hand. at Hyndman,
Pennsylvania. a few miles north of Cumberland. specimens of N70-
matopora ave exceedingly prolific, and to bring out this development
the following section is given, based on two guarries just buck of the
village.  The strata are nearly vertical:
Partially covered slope of hill over which oceur many pieces of Stroma-
UG o 0 0 50 00 0 0 300660 CoES o AR 30 fect.
Upper quarry ZOiNe . ..o oo oo 24 feet.
Both walls of thixquarry and the intermediate limestone are filled with
nasses of Stromatopora of two species.  Here alxo are found Farosites,
Lludopora, Rhynchospira, ete.
Covered aren ...l 90 feet.
Stromatopora also occurs abundantly here.

Coeymans about 110
feet

£ (Lower quarry zone ...l l... 33 feet.
é = The upper 10 feet of limestone have an abundance of a simall form of
723 Clypidule galeata,  The lower 5 feet abound in Stromatopora.
;m: ;:" Thin-bedded limestone and shales, about ..o ... . ... . . 30 feet.
= The fossils are those of the eystid zone of the Keyser quarries.
K [ Nodular limestone, quarried. ..o o o oLl ... 50 feet.
= Thin-hedded dark Dlue limestone containing Leperditia.  This is the
7 ] transition zone to the Salina formation.

Noew Seotland and  Becraft limestone.—The Coevmans linestone
passes without break into the New Scotland.  In the upper 15 to 20
feet of the former the typical Helderbergian tauna appears. vet the
diagnostic fossil Spirifer wacroplenra is not found heve, but above,
in the massive gray cherty limestone from 40 to 50 feet in thickness.
This limestone is very constant in occurrence throughout western
Maryland, and may be seen to hest advantage in the Corrigansville
quarry near Cumberland, and again at the Twenty-first Bridge of the
Baltimore and Ohio Railvoad, near Keyser. West Vivginia.

The fossils thus fur secured ave those of the typical area for this
horizon in Albany County, New York. Almost nothing new occurs
in Maryland, but a marked ditference in this fauna is the almost total
absence of the prolific bryozoan development of New York.

These heavy-bedded cherty lmestones gradually pass upward into
shales. of which 20 feet are present in western Marvland.  They, in
part at least, belong with the New Scotland, since Sp/rifer mnacro-
plenra has here been found in the lower third.  Less than 60 miles to
the east of Cumberland, at Cherry Run, West Virginia, the New Scot-
land limestone (there is no shale present) continues without break into
the gray arenaceous Becraft, and here may he gathered a fauna not
to be had about Cumberland.  This oceurrence shows that while the
Helderhergian sea was continnous cast of Cumberland, west of it
there may have been land conditions or possibly a shallow sea in
which almost no deposits were laid down. At several localities, how-
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ever, more than 20 miles apart. this New Seotland shale horizon is
always about 20 feet thick, upon which follows conformably, but
with a sharp lithologic difference, the black siliceous shale of the
Lower Oriskany.

A noteworthy fact connected with these shales at Twenty-first Bridge
is the occurrence of manganese-phosphatie nodules, which have the
general aspect of those dredged from the present deep seas.  These,
however, in this case do not indicate deep waters, since the strati-
graphic evidenee denotes a shallow sea before and after New Seotland
time in the Cumberland area.

Oriskany formation.—In western Maryland, upon the shale beds
of the New Scotland, and sharply separated from it, lies the black
siliccous shale with a meager fauna.  That collected recalls the Oris-
kany of Camden, Tennessee, and point to an older stage than the
Oriskany as wsually known. This horizon gradually passes upward
into the arenaccous limestone containing the well-known Oriskany
fauna. It does not, however. occur in full force wuntil nearly 200
feet above the base of the formation, and the fauna then eontinues
through the upper 150 feet. Tt is these uppermost Oriskany beds,
just across from Cumberland, along the banks of the Potomae in
West Virginia, which now furnish the local collectors with fine
fossils.  Mr. Andrews, however, secured the speeimens described by
Hall mainly from two quarries. now abhandoned, in the city of Cumber-
land.  One of these is on Green street. below the Episeopal Church,
and the other is back of the German Lutheran Chureh. Both are
in the upper 75 feet of the Oriskany, as in the Green street quarry
the Marcellus shales plainly mark the top for measurement. How-
ever, at these quarries. and particularly in the one back of the
German Lutheran Church. on Schriver’s hill. the cxeavation was
arvied far below the surface into lower layers that are not shown
in West Virginia. This explains why ecertain forms, as Spirifer
cunmberlandie, S. tribulis, ete.. no longer, or but rarely. are found
about Cumberland.

A peeuliar condition of leaching of the Oriskany in this locality has
made it possible to secure its fossils, completely weathered out of the
inelosing rock, as siliceous pseudomorphs.  This condition is vestricted
to Cumberland, and the reason for it will be shown presently. So
many of these delicate fossils have been sent out by local collectors
that it has become a general belief that they ean be secured anywhere
in the Orviskany of Maryland. Regarding this preservation Hall has
written:

While in the State of New York the accessible portions of the rock furnish us for
the most part with casts of its fossils, or, if heyond the reach of weathering, with a
compact mass of calecareous sandstoue in which the fossil remains are closely

“Paleontology of New York, I11, pp. 401—02.
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imhedded, we find, in Maryland and some parts of Virginia, that in the friable sand-
stone the shells are entirely silicified and quite free from adhering stone, <o that the
exterior markings and internal structure are perfectly preserved: the interior heing
quite hollow, or filled only with loose sand.  In these localities, not only do we find
the cavities of large gasteropods with no more adhering matter than those of the
Tertiary sands, hut more unfrequently the delicate internal apparatus of the Brachi-
opod is almost entirely preserved.

Mr. R. B. Rowe¢ was the first to explain the cause for this restricted
leaching out of the Oriskany fossils and their occurrence in ** sund
pockets.”  Ie writes:

Most of the fine colleeting grounds for Oriskany fossils in this region are within
five or ten minutes walk from the hotels in Cumberland. The disintegration of the
sandstone has heen carried on there much more completely than at any other place,
and has heen due, no doubt, to the entting of the Potomac River and Wills Creek
across Knobley Mountain and Shrivers Ridge.

The constant downward percolation of the water from the Potomac
River and Wills Creek. when both flowed over this part of Cumber-
land, has carvied away the calearcouns material of the Oriskany arena-
ceous limestone and the fossils, and has partially replaced the latter
with silica.  As leaching continued, all the calearcous material was
finally removed and more or less large, partially empty pockets or
caves were formed, filled with loose sand, in which the fossils are found
at times in considerable quantity.

In western Maryland the Oriskanian is present in greatest volume,
and it continnes so both to the north and south along the strike of the
Cumberland Appalachian folds.  Eastward the lower black shale
rapidly disappears, and at its most eastern outerops the upper portion
is generally much reduced in thickness and the calcarcous material is
usually absent. Here the Oriskany closely resembles the Tuscarora
sandstone near the bhase of the Ontaric.  The most easterly locality
for the Oriskany, near the old shore line, shows a depth of only 50
feet, while but 8 miles west, at Hancock. it is 225 feet thick.

The thickness of the Oriskany is variable.  On the Winchester road.
at Pinto, the Upper Oriskany is alinost entively absent. At the Devils
Back Bone it also is deeidedly thinner than at Ridgely. These facts
lend additional support to the evidence that western Maryland was a
land area during Onondaga time, when the Oriskany formation was
locally considerably removed.

The small Lower Oriskany fauna thus far collected is nearly all new,
and the Upper Oriskany, alzo, has yielded a number of new forms
since Mr. Andrews made his collection.

¢The Paleodevonic formations of Maryland, a stady of their stratigraphy and
faunas. A dissertation presented to the hoard of University Studies of the Johns
Hopkins University for the degree of Doctor of Philosophy, May, 1900. This thesis
will be published hy the Geological Survey of Maryland in the volume devoted to
the Devonic formations.
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COMPOSITE SECTION OF TIHE LOWER DEVONIC AND ONTARIC OF
MARYLAND.

The Marcellus stage of the Middle Devonie rests directly upon the
eroded Oriskanian.  No Esopus. Schoharie, or Onondaga deposits

occur in Maryland or farther south.

ti‘("‘;;:"““}ilm LU(;‘SLHU DESCRIPTIONS OF HORIZONS.
\:\‘;‘]‘I scetions. | .
7‘:_— . s s
88 :'1 ) Ta. Heavy-bedded arenaceous Hinestone, gradually changing downward into a
g5 s black chert or siliceous shale.  In the lowest beds are found Spirifer cum-
§ & 5;:‘0 | berlandin, S.voncinnoides, and Eatonia sinuala.  Fossils, however, are rire
.;:“2: EE nntil 100 feet above the base of this division, where the characterizing
g | & 52 Hipparionye fauna attains greater individual and specific representation,
= ‘;",: gz culminating in the upper 100 feet, the present source for nearly all of the
'E‘:S :f Cumberland Oriskanian fossils. ... ... ... 258 fect.
H, 5 - 1b. Bedded and nodular black chert and siliceous shale, with a sparse fauna
Ei | distinet from the Hipparionye fanna above and from the Melderbergian
5: g; } DELOW - <2 ettt e e 4o feet.
_z‘:\ *;? Near the base are found _inoplotheca flabellites, Leptostroplia arctimus-
‘5:; :,“‘: cula, and Ostracoda. Just below the middle oceur . fubellites, Spivifer
;ég ‘g’: tribulis, N, pancicostata, Beackia  suessane immatura, Anoplia nucleate,
‘ggé ;" Pholidops multilamellosa, Tentaculites aeculie, and Diuphorostonee desmatm.
— )

Near the top is an abundance of Ostracoda and honetes hwdsonica.

|

! (In western Maryland the Beeraft is not present or is not normally
i developed.  Ninety miles east oecur the following beds, ¢completing the
interval:)

2a. Dark blue arenaceous limestone, with lumps of black ehert. The fauna is
most abundant in the upper balf, where Rensselaria wquiradiate is the
charaeteristie fossil. No Spirifer maecroplewra ocenr here. ... about 85 feet.
Other fossils are Rhipidomeclle assimilis, Rbynchonelle cminens, large
Eatonia wmcdialis, small 1. flabellites, Spirifer cyelopterus, S. concinnus,

Beeraft, 85 feet.
Cherry Run, West
Virginia,

Cyrtina rostrata, ete.

(The remainder of the seetion is complete in western Maryland.)
20, soft, bluish argillaceons shales, with some harder layers and occasional
| manganese-phosphatic nodules; (Nonctes  helderbergice Rowe, Meristella
arcuata, Trematospive multistriata, Spivifer nacropleara, Orthothetes wool-
worthanus, Stropheodonta beeki, ¢te ..o oo i il 20 feet.
2¢. Massive gray limestone, with bands of chert, becoming thin-bedded above,
with partings of shale; eharacterized by Spirifer macropleura ... ... 14 feet.
The fauna can be colleeted to better advantage around Cumberland.

West Virginia.

Some of the species are Edriocrinus pocittiformis, Dalmanclla perdegans,
| Yhipidomelta oblata, Eatonia singularis, E. pecutiaris, E. medialis, Anoplo-
theea concara, Trematospira muttistriate, Pavazyga deweyr, Spirifer perlamel-

New Scotland, 64 feet,
Twenty-first Bridge,

losus, S, macroplewra, S, cyclopterus, Platyceras spivale, Phacops logani, ete.

|

3a. Massive, regularly bedded, blue-gray limestone. It is the prominent ridge
of the ©Devils Back Bone,” near Cumberland. At the top are found

dliferous limestone . .. .. .22 feet.
3d. Heavy-hedded nodular limestone, filed with Stromatopora (loeally known
7 feet 6 inches.

3e. Massive, regularly bedded, hlue-gray, unfos

Maryland.

- =

g 3 ‘ typical iypiduda galeata, Spirifer eyelopterus, and stems of Lepadoeri-
= g | IS < oo 16 fect.
. =

EE g ol . . . .

=P = 3b. shaly limestone without fossils........o.ooooiiiieeuiaaa.. 1 foot 6 inches.
== <

B 5

) =

2 2

Devils Back Bone,

as the first Stromatopora hed)

>

3¢. Heavy-bedded blue Hmestone, almost without Stromatopora. ......... 25 feet.
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DESCRIPTIONS OF HORIZONS,

Coeymans, about 110 feet,

Devils Buck Bone, near
umberland, Maryland.

C

3f. Secoad Stromatopora bed, abounding in a few species of corals. 9 feet.
(At Keyser at about this zone ocenr vast numbers of Tentucnlites gyracan-

this.)
3¢. Thin-bedded nodular limestone, with occasional Stromdtopora. . ... .. 10 fect.

3h. Heavy-bedded grayish limestone, with layers of chert more prominent aboyve
and below.  Fossils rare, Ateype reticularis and L. vhomboidalis.
32 feet 6 inches,
(1t is probable that a part of this zone is represented in deof the next
seetion, near Keyser, West Virginia.)
Baxe of Devonie.

Manlius, about 110 feet,

SKalina, 1,125 feet.

Baltimore and Ohio ballast quarries near
Keyser, West Virginia.

Pinto, Maryland, along Baltimore and Ohio Railroad.

Top of Untarie. No break in deposition.

de. Heavy-bedded solid blue limestone.  No fossils seen........ 34 feet 6 inches.
4b, A solid blue limestone, filled with a small form of Gypidula near .

GO« oo e pPifects
4e. Heavy-bedded impure limestone, with an abundance of Camaroerinws and

more rarely Tentaeulites gyracanthus, Colymene eamerata, and a new speeies

of eystid .. 6 feet.

4d. Thin-bedded shaly limestone and shale deeply weathered. Throughout
this zone Spharocysiites multifasciatus abounds in great numbers with
Spérifer modestus, Rhynchonclle formosa, ete. 37 feet.
4c. A solid bluc limestone .2 fect 4 inches,

4f. Thin-bedded shaly limestone like 4d. Toward the base oceur Nucleospira,
Rhynelhonclla like campbellana, and Spirvifer octocostetus.. .28 feet 6 incehes.

(The upper part of the following or Pinto section terminates at the Win-
chester road, where the lowest Manlius abounds in (fadopora rectilineata,

Favosites helderbergiwe pracedens, and the brachiopods just mentioned.)

5a. Massive light-gray limestone, beecoming more and more nodular toward the
top. The only fossil seen is a bryozoan, Cyplotrypa, new speeies. . .95 feef.

. At base, thin-bedded gray limestone, ehanging to shales in the upper half;
fossils obseure, almost absent. ... o oo 210 feet.

5e, Thin-bedded dark-blue limestone, Toward the base oceur rarely Tendacu-
lites gyracanthus; more commonly Orthothetes, new species, Rhynchonella
lemellate, small Merisiella, Rhynehospira, Murchisonin, and ostracods of the
genera Dollia (near B. elarkei of the Niagara) and KNiwedevia. ... .. 35 feet.

5d. Thin-bedded dark-blue limestone, with occasional papery shales; small

@
&

Merisiella and Leperdiiia. A single plate of Palwaspis bitruneatd was fouud

S 5 feet.

Thin-bedded ribbon limestone weathering into pinnacles; small Meristlla

and Leperditialike alta common 00 feet,

. Thin-bedded, somewhat erumpled, dark-Dlue shales with thin bands of

limestone ................ O Y s S O} G

54. Calearcous shales, dark blue in color, with thin bands of lin

mite, and ocensional sandstones; Leperditia .. ..

5h. Fourtl: eement rock; Leperditic common

5i. Blue-gray shales, with thin arenaccons and calearcous Iayers........ 16 feet.

Sl TR TG IR annnesenneammee00mm0 6000 0600000080000060aa0e A8 aaEae 11 feet.
5k. Greenish shales with some caleareons and arenaceons layers: Ostracoda.

a3 feet.

5. Second eement rock; Leperditia and Bollia. ........ooooooeveiiian 15 feet.

Sm. Massive magnesian limestone toward the top, with beds of shale toward

the bottom; Ostracoda .. 1t feet.

S, First cement rock; Boltin, Beyrielia, and Leperditia. .9 feet.

50. Greenish-gray and mottled dark-Drown and olive sandstones. .3 feet 6 inches.

5p. Bisintegrated yellow rock. Virst occurrence in this scetion of Leperditia,

which is abundan( along with Botlia near B. clurkei and Octonaria. .S feet.

He.

=
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Upper Niagaran,

Lower Niagaran, 584 feet.

of Penn-
ia.

Tusearora
sylvan

of Penn-
sylvania.

Juniata

|
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Locality

for DESCRIPTIONS OF HORIZONS,
scetions. |

G6a. Thin-bedded sandstones ... ... ... .. oo iiiiieinaaan.. 2 feet 6 inches

g:'c: é ' 6b. Grayish-black shales abounding in poorly preserved Bryozoa.
EZ = 13 feet 6 inches.
Eg'f 6e. Black shales, with thin bands of sandstone and some layers of limestone;

=g Ostracoda abundant. ... iee it e i 22 feet.
==E_. 1:,1 | 6. Thin-bedded dark-blue limestone; fossils eommon toward the bottom;
—g z E:. Ostracoda in great profusion, Rhynchonclla, Rliynchospira, Tentaculites, ete.
TEE L : 225 feet.
EE .;g l 6e. Dark-blue limestone with thin shale partings; mueh folded. (Spring here.)
'.1_;M é’é 10 G ERLIE M BYE Sommaccaccoecamnnoama0osacoscoscommancomconcoss 70 feet,
:.5_5 = = (The Pinto section eontinues exposed for 159 feet lower. The remainder
’4_: A E‘n of the seetion is again taken up 10 miles east, at Wills Creek, near Cum-
.EE.:::';: Derland, and ix supposed to inelude the above-mentioned 159 feet of the
&
(5

Pinto seetion.)

é S 7a. Shales and fossiliferous limestone, mostly eoncealed ................. 33 feet.

bl

5:_ s 7b. Reddish shale, with a few thin limestone bands (econccaled in part; may
58 contain the upper iron-ore band of tinehes) . ..o oo ool 29 feet.
o e

E._{-f._:j 7e¢. Fossiliferous gray shale and blue limestone, with 52 feet of shaly sandstone
et

"-2‘: = near the bottom 28 feet.
2o E | 7d. Reddish fossiliferous .24 feet.

OF 3 .

ZZ= 7e. Coneealed

== =

Fl- 7f. Lower fos

- P - -

"é; Z ’ 7. RUSty 0live Shale ..ot et e 17 feet.

A

o2 | Th. Fossiliferous olive-colored shale ............. ... ... 85 feet.

=171 - . . B .

7 ‘.f-_g ' 7{. Rusty shales above, followed by gray sandstone interstratified with olive

Eg = | SRATEN L et 36 feet.

= - 7j. Olive-colored shales, with thin beds of brownish-gray quartzite...... 27 feet.

E 7 E‘ A, Snow-white to light-gray guartzite, in plaees a fine conglomerate; Arthrophy
=5 & cus harlani, the only fossil. ..o e 287 feet.
524 9 Interbedded dull red sandstones and shales. in Wills Creek gorge 530 feet
E § ;‘ can be seen, but the total thickness, on the basis of that in Bedford County,
- %

Pennsylvania, is probably not less than 730 feet.

‘“Hudson River shales.”



